Search for a gene expression signature of breast cancer local recurrence in young women. by Servant, Nicolas et al.
Search for a gene expression signature of breast cancer
local recurrence in young women.
Nicolas Servant, Marc Bollet, Hans Halfwerk, Kevin Bleakley, Bas Kreike,
Laurent Jacob, Daoud Sie, Ron Kerkhoven, Philippe Hupe´, Rim Hadhri, et al.
To cite this version:
Nicolas Servant, Marc Bollet, Hans Halfwerk, Kevin Bleakley, Bas Kreike, et al.. Search for a
gene expression signature of breast cancer local recurrence in young women.. Clinical Cancer




Submitted on 19 Dec 2012
HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.
L’archive ouverte pluridisciplinaire HAL, est
destine´e au de´poˆt et a` la diffusion de documents
scientifiques de niveau recherche, publie´s ou non,
e´manant des e´tablissements d’enseignement et de
































.((*1)./"N ,B)/P ,. ,P)YP"' , ')(C ,*A ,N"6"3*&)#Y ,. , /'4" , 3*1.3 , '"14''"#1"7 ,f",P.6" ,4("N ,Y"#",








1.#1"' , ]-0^ , &./)"#/(7 , f" , "6.34./"N , /P)( , ()Y#./4'" , *# , K*/P , .#*/P"' , &3./A*'T , .#N , .#,
)#N"&"#N"#/,("')"(+,1*T&.'"N,)/(,&"'A*'T.#1",B)/P,*/P"',&4K3)(P"N,Y"#"$("/(,.#N,)#6"(/)Y./"N,
/P",!X,&'*A)3",*A,.,3.'Y"',N./.("/7
!:9-2$"-*,#%&;-4$+*' &!X,/4T*',&'*A)3"( ,B"'",*K/.)#"N,*#,9DL,*A, /P",)#)/).3 ,9HE,M4/1P,
&./)"#/(,.#N,*#,.#,)#N"&"#N"#/,6.3)N./)*#,("')"(,*A,9SE,V'"#1P,&./)"#/(7,-*/P,4#(4&"'6)("N,









<1*7%)4$1*4', ?3/P*4YP , /P" , &'"6)*4(3G , )N"#/)A)"N , 2O , ()Y#./4'" , B.( , '*K4(/ , *# , .#*/P"',
&3./A*'T+,B",B"'",#")/P"',.K3",/*,6.3)N./",)/,*#,.#,)#N"&"#N"#/,N./.("/+,#*',/*,N"A)#",.,(/'*#Y,

















N"6"3*&)#Y , /'4" , '"14''"#1" ,.A/"' ,-0a, hI$9Ui7 ,O"(43/( ,P.6" ,K""# ,1*#/'.N)1/*'G7 ,aP" ,T*(/,
'"1"#/,.#N,3.'Y"(/,(/4NG+,KG,F'")C","/,.37,h9Ui+,)( ,A*',.,("')"(,*A,9HE,G*4#Y,]jEU,G".'(,*3N^,
&'"T"#*&.4(.3,M4/1P,&./)"#/(,4()#Y,/P",@4T.#,!"#*T",k3)Y*,5"/,6"'()*#,;7U,.''.G,]k&"'*#
^+ , .#N , N)N ,#*/ , 1*#A)'T ,&'"6)*4( , 13.(()A)"'(+ , #.T"3G , /P*(" ,K.("N , *# , /P" ,B*4#N , '"(&*#(",
()Y#./4'",hLi,.#N,/P./,N"A)#"N,KG,8)T"4(,"/,.37,hSi7,F'")C","/,.37,B"'",.K3",/*,1*#(/'41/,.,2O,
13.(()A)"',K.("N,*#,/P","%&'"(()*#,*A,999,Y"#"(,.#N,6.3)N./",/P)(,&'*A)3",*#,.#,)#N"&"#N"#/,
N./. , ("/ , *A , 9H9 , 1*#("14/)6" ,K'".(/ , 1.#1"' , &./)"#/( , /'"./"N ,KG ,-0a, /P./ , 4("N , . , N)AA"'"#/,
T)1'*.''.G,&3./A*'T,h9Ui7,aP)(,13.(()A)"',B.(,T*(/3G,1P.'.1/"')l"N,KG,&'*3)A"'./)*#,K4/,N)N,#*/,







A'"(P$A'*l"#m/)((4" ,K.#C ,*A , D ,M4/1P ,P*(&)/.3( , ]8"/P"'3.#N( ,0.#1"' , _#(/)/4/"+ ,?T(/"'N.Tn,











]"%/"'#.3 ,K".T,'.N)*/P"'.&G,*',K'.1PG/P"'.&G,B)/P,.,T"N).# ,N*(",*A,9E,!G+ , '.#Y",H$:H^,
.#Ng*' , /P" , '"Y)*#.3 , 3GT&P , #*N" , K".')#Y , .'".(7 , 9D9 , &./)"#/( , '"1")6"N , .N\46.#/ , (G(/"T)1,
/'"./T"#/,B)/P,")/P"',1P"T*/P"'.&G,*#3G,]99U,&./)"#/(^+,P*'T*#"$/P"'.&G,*#3G,]L,&./)"#/(^,*',
.,1*TK)#./)*#,*A,K*/P,]:;,&./)"#/(^7 ,0P"T*/P"'.&G,'"Y)T"#(,]D,T)(()#Y,N./.^,B"'",")/P"',
.#/P'.1G13)#"$K.("N , ]IS , &./)"#/(^ , *' , 1*#/.)#"N , 1G13*&P*(&P.T)N"+ , T"/P*/'"%./" , .#N,
A34*'*4'.1)3",]0>V+,EU,&./)"#/(^7,Q./)"#/(,B"'",("3"1/"N,)A,/P"G,P.N,")/P"',"%&"')"#1"N,.,3*1.3,


























A'"", M8.(" , C)/ , .#N ,O8".(G , (&)# , 1*34T#( , .#N , N)((*36"N, )# , O8.("$A'"" ,B./"'7 ,M"/.)3"N,
)#A*'T./)*# ,*#,&'*/*1*3( , 1.# ,K" , A*4#N,./ , /P" ,0"#/'.3 ,>)1'*.''.G ,V.1)3)/G ,B"K()/" ,*A , /P",
8"/P"'3.#N( , 0.#1"' , _#(/)/4/" , ]P//&eggT)1'*.''.G(7#C)7#3g^7 , V*' , V'"#1P , (.T&3"(+ , O8? ,B.(,





fP*3" ,!"#*T" ,[;7U , .''.G( , ]_334T)#.+ , _#17 ,5.# ,M)"Y*+ ,0?^ , 1*#/.)#)#Y ,DLLU; , '"&*'/"'(7,
M"/.)3( , *A , O8? , .T&3)A)1./)*#+ , 3.K"3)#Y , .#N , PGK')N)l./)*# , .'" , .6.)3.K3" , *# , /P" , _334T)#.,













aP" , Y*.3 , )( , /* , 1P"1C ,BP"/P"' , K*/P , N./.("/( , (P.'" , . , 1*TT*# , Y"*T"/')1 , (/'41/4'"+ , /P4(,
)#N)1./)#Y,/P./,/P",(.T",4#N"'3G)#Y,K)*3*Y)1.3,()Y#.3,1.#,K","%/'.1/"N,A'*T,/P",(.T",(.T&3"(,
.#N , /P" , (.T" , ("/ , *A , Y"#"(+ ,B)/P , N)AA"'"#/ , /"1P#*3*YG7 ,aP" ,2O , (/./4( ,B.( , .NN"N , .( , .#,
)334(/'./)6",6.').K3"7
!"A$B/'*2/)*+,$+-$.<&@*+50$'+(/'$<&(5<<&,(&$0*4,/)5<&0




8F_, ()Y#./4'" , h:9i+ ,QE; ,()Y#./4'" , h::i+ , '"14''"#1" , (1*'" , h:;i+ ,O*//"'N.T,()Y#./4'" , h:Di+,
QaX8$3*(( , ()Y#./4'" , h:Ei+ , Y"#*T)1 , Y'.N" , h:Hi+ , &'*3)A"'./)*# , ()Y#./4'" , h:Ii+ , T*3"143.',
&*'/'.)/(,h:Li+,&'*Y#*(/)1,Y"#"$"%&'"(()*#,13.(()A)"',A*',XO,&*()/)6",K'".(/,1.#1"',h:Si+,&**3"N,
()Y#./4'",h;Ui+,T.'C"'( ,*A,&'*3)A"'./)*#,h;9i+ ,/P'"",T*N43"( ,h;:i,.#N,/P",B*4#N,()Y#./4'",
3*1.3,'"3.&(",()Y#./4'",hLi7,
?,M).Y*#.3,2)#".',M)(1')T)#.#/,?#.3G()(,]M2M?^,B.(,.&&3)"N,/*,13.(()AG,/P",(.T&3"(,.#N,





(&3)#" ,.3Y*')/PT,(4YY"(/"N ,KG ,M4,"/ ,.37 , ]34T) ,O$&.1C.Y" ,6:7:7U^ , h;Di7 ,Q'*K"( ,B"'" , /P"#,
A)3/"'"N,/*,N)(1.'N,/P*(",1.33"N,.(,4#"%&'"(("N,]*',4#N"/"1/.K3"^,)#,.33,(.T&3"(7,aP)(,3"A/,;U9SL,
&'*K"( , /* ,K" ,4("N , A*' , .#.3G("(7 ,a* ,"#(4'" ,1*T&.'.K)3)/G ,K"/B""# , /P" ,M4/1P ,.#N,V'"#1P,
















f.'N$3)#C.Y" , P)"'.'1P)1.3 , 134(/"')#Y , *A , Q".'(*# , 1*''"3./)*# , ()T)3.')/G ,T./')1"( ,B.( , /P"#,




*A , /P" , &'*K"( , A*' , ".1P , Y"#"+ , '"(&"1/)6"3G , X5O9 , ]9I;9UU;^+ , Q!O , ]9I9UUL:^+ , XO--:,
]9I:SL:Hg9IE;SDD^,.#N,/P",?`OF?,]9I9UI;;g9IEEE:L^,&'*3)A"'./)*#,T.'C"'7,Ok0,14'6"(,
B"'" , 1*T&4/"N , A*' , .33 , /4T*'( ,B)/P , C#*B# , )TT4#*P)(/*1P"T)1.3 , N./.7 , aP" ,T)1'*.''.G$




































PG&"'Y"*T"/')1 , /"(/ , ]O$&.1C.Y",!k(/./( ,6:79H7U^7 ,0./"Y*')"( , '"&'"("#/"N ,KG, 3"(( , /P.# ,9U,
Y"#"(,B"'",N)(1.'N"N7
!"F$G/*<0$+-$.<*?/<E$H<&/0)$(/<(*,+?/$/,2$*.0*'/)&</'$H<&/0)$(/,(&<0
aP" ,N)(/)#1/)*# ,*A , ("1*#N.'G ,&')T.'G ,1.#1"'( ,.#N , /'4" , '"14''"#1"( , )( ,.# , )T&*'/.#/ , )((4"+,




.''.G,}K.^ ,&'*A)3"( ,.#N, /P",&.'/).3 , )N"#/)/G ,(1*'",&'*&*("N,KG,-*33"/+ ,5"'6.#/ ,"/ ,.37 , h;Li7,
-')"A3G+,/P)(,(1*'",.)T(,/*,"(/)T./",/P",13*#.3,'"3./"N#"((,*A,/P",)&()3./"'.3,K'".(/,1.#1"',.#N,


































_@0 , N./. , ]V)Y4'" , 9^7 , aP"(" , (/./4("( , B"'" , '"(&"1/)6"3G , N"A)#"N , A'*T , /P" , &'*K"( , X5O9,






&'*A)3"( , A'*T ,K*/P ,k&"'*# , .#N , _334T)#. ,N./.^ ,BP)1P , .'" , "%&"1/"N , /* ,N"(1')K" , /P" , (.T",
*K("'6./)*#( , ]9DL , /4T*' , (.T&3"(^ , )# , *'N"' , /* , .(("(( , /P" , '*K4(/#"(( , *A , /P)( , ()Y#./4'" ,*#,
Sg:9
!"#"$"%&'"(()*#+,-'".(/,0.#1"'+,2*1.3,'"14''"#1" 5"'6.#/+,-*33"/,"/,.37


























#*/ , *4/&"'A*'T, /P" , 134(/"')#Y ,K.("N ,*# , /P" ,X5O9+ ,QO+ ,@XO:+ , .#N ,&'*3)A"'./)*# , (4K/G&",
&'"N)1/)*#,]54&&3"T"#/.'G,V)Y4'",9^7
_#A*'T./)*# ,*#,K'".(/,1.#1"' ,(4K/G&"( ,)( ,1'41).3 ,.#N,P.(,/*,K", /.C"#, )#/*,.11*4#/ , )#,.#G,










































Y.6",.,T.%)T4T,K.3.#1"N,.114'.1G,*A,ELo,*K/.)#"N,BP"#,)#134N)#Y,SS,6.').K3"( , )#, /P",


















































!"#" , k#/*3*YG , 1./"Y*')"( , (41P , .( , &'*3)A"'./)*#+ , 1"33 , N"./P , .#N , )TT4#" , '"(&*#("7 , aP",


















K"N,.#N,.Y",./ ,N).Y#*()(,B"'",/P",/B*,T*(/ , )T&*'/.#/ ,&'*Y#*(/)1 , A.1/*'(,.((*1)./"N ,B)/P,
N"1'".("N,')(C,*A, 3*1.3 ,'"3.&(",hEi7 ,aP",/P)'N,.#N,A*4'/P,A.1/*'(,B"'",/P",(4'Y)1.3 ,T.'Y)#,











&'"*&"'./)6" , .11"3"'./"N , &.'/).3 , K'".(/ , )''.N)./)*# , ]Q?Q-_^,e , N"A)#)#Y , '.N)*/P"'.&G,
("#()/)6)/G, ,O0- , :U9U$?UUEI;$;H^ , (P*43N , P"3& , )# , A)#N)#Y , #"B , A.1/*'( , .((*1)./"N ,B)/P,
'.N)*("#()/)6)/G,)#,K'".(/,1.#1"'7 ,?(,&'"6)*4(3G,'"&*'/"N+ ,*4',(/4NG,.3(*,N"T*#(/'./"N,/P./,
&'*3)A"'./)*#+,.Y",.#N,/4T*',)#6.()*#,.'",)T&*'/.#/,1')/"').,)#,&'"N)1/)#Y,2O7,2.(/3G+,/P)(,(/4NG,



































H7, @.AA/G ,-!+ ,0.'/"' ,M+ , V3G## , 5M+ , V)(1P"' ,M-+ ,-'.(P ,MX+ , 5)T*#( , J+ , "/ , .37 , 2*1.3 ,










3*1.3 , '"14''"#1" , .A/"' , K'".(/$1*#("'6./)*# , (4'Y"'G+ , B)/P , *' , B)/P*4/ , &*(/*&"'./)6",
'.N)*/P"'.&G7,-'".(/,0.#1"',O"(,:UULn,9UeO;D7
9U7,F'")C",-+,@.3AB"'C,@+,?'T(/'*#Y,8+,-43/,Q+,V*"C"#(,J?+,["3/C.T&,50+,"/,.37,2*1.3 ,
'"14''"#1" ,.A/"' ,K'".(/$1*#("'6)#Y, /P"'.&G, )# ,'"3./)*# , /* ,Y"#","%&'"(()*#,&.//"'#( , )# ,.,
3.'Y",("')"(,*A,&./)"#/(7,03)#,0.#1"',O"(,:UUS,n,9EeD9L9$D9SU7
997, -.3./*# , ?2+ , 0*)#N'" , J>+ , 0*33)# , V+ , X//*'" , V+ , V)1P" , >+ , J.1W4"T)"' , J+ , "/ , .37 ,
hO"1*TT"#N./)*#( , A*' , /P" , )TT4#*P)(/*1P"T)1.3 , "6.34./)*# ,*A , P*'T*#" , '"1"&/*'( ,*#,
&.'.AA)# , ("1/)*#( , *A , K'".(/ , 1.#1"'7 , 5/4NG , !'*4& , *# , @*'T*#" , O"1"&/*'( , 4()#Y,
_TT4#*P)(/*1P"T)(/'G,V80200g?V?q?Q7,8./)*#.3 ,V"N"'./)*#,*A,0"#/'"( , /*,0*TK./,














"%&'"(()*# ,()Y#./4'" ,*A , A)K'*K3.(/ , ("'4T,'"(&*#(" ,&'"N)1/( ,P4T.# ,1.#1"' ,&'*Y'"(()*#e,
()T)3.')/)"(,K"/B""#,/4T*'(,.#N,B*4#N(7,Q2*5,-)*3,:UUDn,:eXI7
9I7, 0P.#Y , @t+ , 84G/"# ,M5+ , 5#"NN*# , J-+ , @.(/)" , a+ , a)K(P)'.#) , O+ , 5*'3)" , a+ , "/ , .37,
O*K4(/#"((+,(1.3.K)3)/G+,.#N,)#/"Y'./)*#,*A,.,B*4#N$'"(&*#(",Y"#","%&'"(()*#,()Y#./4'",)#,
&'"N)1/)#Y,K'".(/,1.#1"',(4'6)6.37,Q'*1,8./3,?1.N,51),`5?,:UUEn,9U:e;I;L$;ID;7
9L7, 0P) ,Ja+ ,f.#Y,Z+ ,84G/"# ,M5+ ,O*N')Y4"l ,X@+,51P.#"' ,>X+,5.3)T,?+ ,"/ ,.37 ,!"#",
"%&'"(()*# , &'*Y'.T( , )# , '"(&*#(" , /* , PG&*%).e , 1"33 , /G&" , (&"1)A)1)/G , .#N , &'*Y#*(/)1,
()Y#)A)1.#1",)#,P4T.#,1.#1"'(7,Q2*5,>"N,:UUHn,;e"DI7
9S7, FP*N.'"6,88+,-"1C"// ,>+,2.K.G,X+,M.'Y.,a+,O*)lT.#,-,.#N,f")1P("3K.4T,OO7,











'"14''"#1" , *A , /.T*%)A"#$/'"./"N+ , #*N"$#"Y./)6" , K'".(/ , 1.#1"'7 , 8 , X#Y3 , J ,>"N , :UUDn,
;E9e:L9I$:L:H7






:H7, 5*/)')*4,0+ ,f)'.&./) ,Q+ ,2*) ,5+ ,@.'')( ,?+ ,V*%,5+ ,5T"N( ,J+ ,"/ ,.37 ,!"#","%&'"(()*#,
















































"/ , .37 , O)(C , A.1/*'( , A*' , 3*1.3 , '"14''"#1" , .A/"' , K'".(/$1*#("'6)#Y , /P"'.&G , A*' , )#6.()6",
1.'1)#*T.(e , . , 1.("$1*#/'*3 , (/4NG , *A , P)(/*3*Y)1.3 , A.1/*'( , .#N , .3/"'./)*#( , )# , *#1*Y"#",
"%&'"(()*#7,_#/,J,O.N)./,k#1*3,-)*3,QPG(,9SSSn,DEeI;$L;7
DE7, kP,J2+,-*##"#,>+,k4/3.B,XM+,51P"1P/"',8O+,Q"'C)#(,!@+,5/'*T,X?+,"/,.37 ,aP",





'"14''"#1" , )# ,G*4#Y , ]DU ,G".'(^ ,B*T"# , /'"./"N ,B)/P ,K'".(/ , 1*#("'6)#Y , (4'Y"'G , A)'(/7,
O.N)*/P"',k#1*3,:UUIn,L:e:I:$:LU7









5#=%- &>' & 8#,$-*, & #*3 & ,)"12 & 7?#2#7,-2$4,$74 &0$,? & 2-49-7, & ,1 & ,?- & 177)22-*7- & 1@ & %17#%&
2-%#94-A, =5)Y#)A)1.#/ , ]%U7UE^ ,$:, /"(/(+ , A*' , .Y"e ,%uU7UDD+ , P)(/*3*Y)1.3 , Y'.N"e ,%uU7U9:+,










8(P &!(QQB&#*3 &NR(.NA, NA, Ok0,14'6"( ,B"'" , 1*T&4/"N , A*' , .33 , /4T*'( ,B)/P ,C#*B#,
)TT4#*P)(/*1P"T)1.3 , N./.7 , aP" , T)1'*.''.G$N"')6"N , XO+ , QO , .#N , @XO: , (/./4("( , B"'",
N"/"'T)#"N ,.11*'N)#Y , /* , /P" ,*&/)T.3 , ("#()/)6)/G$(&"1)A)1)/G ,14/$*AA ,.#N,.&&3)"N , /* , /P" ,;D;,



















6"'/)1.3 , N.(P"N , 3)#" , '"&'"("#/( , /P" , 4&&"' , E/P , &"'1"#/)3" , *A , /P" , #433 , PG&*/P"()( , .#N , /P",
/P'"(P*3N,.K*6",BP)1P,/'4",'"14''"#1"( ,B"'",N"A)#"N7 , ,X.1P,N*/,'"&'"("#/(,*#",*A, /P",9D,
#./4'.3,&.)'(7
:9g:9
